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Increased generosity 
under COVID‑19 threat
Ariel Fridman*, Rachel Gershon & Ayelet Gneezy

In the face of crises—wars, pandemics, and natural disasters—both increased selfishness and 
increased generosity may emerge. In this paper, we study the relationship between the presence of 
COVID-19 threat and generosity using a four-year longitudinal dataset (N = 696,942) capturing real 
donations made before and during the pandemic, as well as allocations from a 6-month dictator 
game study (N = 1003 participants) during the early months of the pandemic. Consistent with the 
notion of “catastrophe compassion” and contrary to some prior research showing a tendency toward 
self-interested behavior under threat, individuals across both datasets exhibited greater financial 
generosity when their county experienced COVID-19 threat. While we find that the presence of threat 
impacted individual giving, behavior was not sensitive to threat level. Our findings have significant 
societal implications and advance our understanding of economic and psychological theories of social 
preferences under threat.

During major crises, such as natural disasters, wars, and now the COVID-19 pandemic, two conflicting behav-
iors may emerge: increased selfishness or increased generosity. Selfishness is innate to our survival instincts1,2. 
Evidence suggests that when facing adverse circumstances, individuals’ may shift away from other-regarding 
practices3, arguably because fear and uncertainty resulting from increased risk perceptions4 drive self-preserva-
tion5. Along these lines, research finds that the presence of threat can decrease individuals’ willingness to engage 
in charitable activities and civic duties (e.g., paying taxes and reporting a crime6) and that generosity toward 
in-group and out-group members may decrease following a natural disaster7. Considering these findings, one 
might expect that individuals experiencing COVID-19 threat would, on average, behave more selfishly than 
those not experiencing threat. Indeed, at an early stage of the COVID-19 pandemic, survey data representing 35 
countries showed that, despite government appeals, those who felt more threatened were more likely to engage in 
selfish stockpiling8, putting the health and well-being of others at risk9. Across the world, many of the widespread 
product shortages during the early months of the COVID-19 pandemic were triggered by consumers purchasing 
resources in excess of their actual need (e.g., hoarding toilet paper10 and masks11).

On the other hand, there is evidence suggesting that groups facing a common threat often demonstrate 
stronger social cohesion12,13 and more cooperative, communal behaviors14–17. As proposed by Jamil Zaki’s “catas-
trophe compassion” theory18, disasters may promote an increased sense of community and altruism19. Indeed, 
experiencing high (vs. low) stress can increase trust and sharing behaviors20,21. Perceived threat may also promote 
the expansion of social connections, as observed in monkeys in response to the environmental instability caused 
by Hurricane Maria22. Considering these findings, one might predict that experiencing and bearing witness to 
the devastating effects of the COVID-19 pandemic would promote generosity. Consistent with this proposition, 
a survey conducted by the Lilly Family School of Philanthropy23 during the COVID-19 pandemic found that 
nearly half of respondents supported their communities in a variety of ways, for example by continuing to pay 
individuals and businesses for services that could not be rendered24.

Interestingly, research suggests that the impact of threat could go either way—increasing or decreasing gener-
osity. For example, when primed with resource scarcity, individuals became more competitive, causing some to 
become more selfish while others to exhibit greater generosity, depending on the context (e.g., behavior observ-
ability)25. Additional research finds evidence that communities experiencing disasters could simultaneously 
undergo positive and negative behavioral change26.

We examine the relationship between COVID-19 threat and generosity using two independent longitudinal 
datasets. The first dataset, provided by Charity Navigator (CN), the world’s largest independent charity evaluator, 
consisted of actual charitable-giving data spanning July 2016 through December 2020 (N = 696,942 donations). 
For each donation, the data included the donation amount, the charities benefited, each charity’s assigned cat-
egory (e.g., environment and human services), and the donor’s location. In addition, CN assigned each donor 
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a unique identifier, which allowed us to observe within-person differences in donation behavior in both the 
presence and absence of COVID-19 threat.

The second dataset, which sheds light on the relationship between COVID-19 threat and generosity in a more 
controlled setting, consisted of individuals’ (N = 1003 U.S. participants) allocations from an incentivized dicta-
tor game. In the dictator game, one player (the dictator) receives $10 and makes a unilateral decision on how to 
divide it between themselves and another, typically unknown, individual27,28. Rather than maximizing their own 
financial payoff (i.e., allocating $0), experimental evidence shows that “dictators” often choose to give some of 
their money to recipients29–31. In our study, participants played an incentive-compatible dictator game monthly, 
from March to August 2020. Importantly, at the start of this period, COVID-19 threat was only present in 10% 
of participants’ counties (see SI Appendix, Table S1), allowing us to observe their behavior when threat was first 
introduced in most counties. Notably, while the dictator game has previously been used to capture generosity at 
a single point in time, there are few cases of its use in a longitudinal setting7,32. Finally, our research is unique in 
the use of longitudinal dictator game data jointly with longitudinal archival data to show convergent evidence 
of changes in giving behavior.

While our observational datasets do not lend themselves to causal claims, it is reasonable to infer that the 
presence of threat would increase generosity12,14–16,18–24, while reverse causality is highly unlikely. See “Discus-
sion” section for a more detailed explanation.

Our large-scale longitudinal datasets provide real-world evidence that people exhibited greater generosity dur-
ing a time where some theories and experts predicted the opposite due to the economic downturn associated with 
the pandemic. While our analyses consider various levels of threat, we found that only the presence (vs. absence) 
of threat was associated with greater generosity. Our findings contribute to economic and psychological theories 
of social preferences, suggesting that people come together in the presence of a shared threat and demonstrate 
a willingness to support others, despite the uncertainty surrounding their own health and financial well-being.

Results
Across both datasets, we observe increased generosity in the presence of COVID-19 threat in participants’ 
geographic location.

Our analyses controlled for potential confounds at the national level (e.g., stimulus payouts and the Black 
Lives Matter movement) by including date fixed effects in all regressions. See “Materials and methods” section 
for details.

Charity Navigator.  We first analyzed the data with a relatively simplified approach by treating COVID-19 
threat as a binary variable—whether any COVID-19-related deaths (vs. no COVID-19 deaths) occurred in each 
calendar month. In this analysis, we compared the proportion of counties that increased their overall donation 
amount as a function of whether the county had experienced COVID-19 threat. Compared with March 2019, 
78% of counties that experienced threat increased the total amount donated in March 2020. Of the counties that 
did not face threat, 55% increased giving (χ2(1, N = 440) = 24.75, P < .001; see Fig. 1). We found similar results 
for the comparison between April 2019 and April 2020 (see SI Appendix, Fig. S1). After April 2020, only 33 
counties or fewer did not face threat, though results were directionally the same for all months except August 
and October. While we treat counties with no COVID-19 deaths as “no threat”, it is possible that some people 
in these counties still experienced COVID-19 threat, suggesting that our analysis is conservative. These results 
present initial model-free evidence for our main finding—that a greater proportion of counties experiencing 
threat increased giving, compared with those facing no threat.

To examine the relationship between COVID-19 threat level and county-level donation amount, we ran a 
regression analysis using county-level data aggregated by month-year. We captured the COVID-19 threat level 
using a 7-day average of daily new deaths per million in each county, which we averaged over all days in each 
month and binned into four categories by quantiles (no, low, medium, or high threat; log transformation gener-
ated similar results, see SI Appendix, Tables S2 and S3). We binned the threat variable to allow for non-linear 
relationships between threat and charitable giving. We regressed log-transformed aggregated giving amounts 
on threat level and included county and month-year fixed effects. This analysis showed that, overall, giving 
through CN’s platform increased across all threat levels compared with no threat. On average, county-level 
giving increased 31.6% under low threat (SE = 0.06, t = 4.94, P < .001), 28.5% under medium threat (SE = 0.07, 
t = 3.86, P < .001), and 32.9% under high threat (SE = 0.05, t = 6.10, P < .001), relative to periods of no threat in 
the county. All pairwise comparisons across low, medium, and high threat levels were non-significant (P > .32), 
suggesting insensitivity to threat magnitude.

To examine whether our findings held within individuals (i.e., among repeat donors), we analyzed individual-
level data, which allows us to rule out potential selection bias (i.e., changes in donor characteristics before and 
during the COVID-19 pandemic). Of those who donated in 2020, 32% were repeat donors, meaning they made 
donations through the platform more than once. We captured the level of COVID-19 threat using the same 
seven-day lagged moving average of daily new deaths per million (without month-level averaging), considering 
“no threat” as our baseline. A regression of log-transformed giving amounts on threat level, including individual 
and date fixed effects, revealed that repeat donors’ giving increased significantly across all charity categories 
by 3.4% under high threat (SE = 0.02, t = 2.11, P = .040), and non-significantly by 1.3% under medium threat 
(P = .348), and 2.8% under low threat (P = .063). All pairwise comparisons across low, medium, or high threat 
levels were non-significant (P > .07).

Although this effect is smaller than the effect we observe with the county-level model, including interaction 
terms with the charity category revealed a highly significant increase in donations to human services charities—
organizations that provide direct services to those in need (see SI Appendix, Table S4). While one might expect 
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an increase in donations to health charities, this category includes organizations such as Planned Parenthood 
and Cure Alzheimer’s Fund, which are not directly related to the COVID-19 pandemic. In contrast, human ser-
vices charities include food banks and homeless services. Among repeat donors, donations to human services 
charities increased by 8.4% under low threat (SE = 0.02, t = 4.48, P < .001), 6.7% under medium threat (SE = 0.02, 
t = 4.47, P < .001), and 8.0% under high threat (SE = 0.01, t = 5.39, P < .001), relative to periods of no threat in the 
donor’s county (Fig. 2). All pairwise comparisons across low, medium, or high threat levels were non-significant 
(P > .29). Collapsing all charity categories except human services revealed no significant difference in donations 
in response to the presence of COVID-19 threat (Ps > .55 for low, medium, and high threat). Notably, our analysis 
revealed a significant interaction of COVID-19 threat with human services charities (Ps < .001), indicating that 
under COVID-19 threat in one’s county, repeat donors were significantly more likely to donate to human services 
charities than to other types of charities (see SI Appendix, Table S4). Together, these findings suggest giving to 
human services charities increased under threat but not at the expense of donations to other charity categories.

In an additional analysis, we found that the observed county-level increases in giving did not vary by county-
level median household income (see SI Appendix, Table S5 for results).

Dictator game.  An analysis of our six-wave longitudinal dictator-game data also showed that participants 
gave significantly more under the presence of COVID-19 threat. We used the same threat measure and indi-
vidual-level regression model as the CN analysis. Our outcome measure was participants’ allocation decisions, 
and we used wave fixed effects instead of date fixed effects. We found that within-person giving increased by 
approximately $0.25 (8.6%) under low threat (SE = 0.10, t = 2.58, P = .013), $0.38 (13.1%) under medium threat 
(SE = 0.11, t = 3.45, P = .001), and $0.24 (8.3%) under high threat (SE = 0.09, t = 2.56, P = .014), relative to periods 
of no threat in the participant’s county (Fig. 3 and SI Appendix, Table S6). Percentages were calculated relative 
to a mean allocation of $2.92. All pairwise comparisons across low, medium, and high threat levels were non-
significant (P > .10). Our analysis further revealed a significant interaction between allocation amount and gen-
der, indicating women gave more than men under threat (collapsed across low, medium, and high threat levels, 
P = .033). We found no interaction between allocation amount and age. Unlike some other COVID-19-related 
behaviors33–35, we found no difference in giving patterns based on political affiliation.

Figure 1.   Counties by COVID-19 threat and donation changes—March 2019 versus March 2020. Orange 
[blue] represents the presence [absence] of threat in March 2020. Darker [lighter] shades indicate an increase 
[decrease] in giving across all charity categories relative to March 2019. The map shows U.S. counties with inset 
maps for counties in Alaska and Hawaii. The chart on the right shows the proportion of counties in each “threat 
present” and “donations increased” group.
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Discussion
Researchers have long argued that experiencing threat influences social preferences18, but offer different predic-
tions for how. While some propose that those facing threat will become more generous, others predict increased 
selfishness. Leveraging data from a naturally-occurring state of emergency—the COVID-19 pandemic—we 
investigated the relationship between local COVID-19 threat and generosity.

The present work offers several important findings. First, analyses of both datasets show that individu-
als exhibited greater financial generosity under COVID-19 threat. The CN data indicates contributions were 
directed primarily toward charities in the human services category—organizations that help mitigate the effects 
of COVID-19. Second, although we examined local COVID-19 threat, increased generosity often emerged in 
support of non-local organizations (CN data) or unidentified individuals (dictator game data). CN’s data also 
show that the increase in donations was exhibited by both repeat and new donors, suggesting an overall increase 
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Figure 2.   Charity Navigator donations. The vertical axis captures the difference between giving under threat 
relative to no threat (dashed line). The horizontal axis indicates threat levels in each participant’s county at 
the time of the donation. Points and error bars represent regression coefficient estimates and 95% confidence 
intervals, respectively. Note the “All charities” category includes human services charities.
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Figure 3.   Dictator game allocations. The vertical axis captures the difference between giving under threat 
relative to no threat (dashed line). The horizontal axis indicates threat levels in each participant’s county at the 
time of the survey. Points and error bars represent regression coefficient estimates and 95% confidence intervals, 
respectively.
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in giving, as opposed to a mere allocation shift. We note that although both datasets demonstrate an association 
between the presence of threat and generosity, we found insensitivity to the level of threat. Although merely 
speculative, this pattern is consistent with research demonstrating scope insensitivity in emotionally charged 
settings36–38. Finally, the increased generosity observed across both datasets is particularly intriguing in light of 
expert predictions, based on historical data, that the economic downturn caused by the pandemic would lead to 
reduced giving39, and the fact that a record-high majority of Americans reported a worsening financial situation 
during the same period40. Prior work suggests that when people experience such financial scarcity, they may 
engage in extreme, even immoral, behaviors to acquire financial wealth41,42. Yet analyses of both our datasets 
clearly shows that in this particular circumstance, individuals were, on average, more willing to part with their 
financial resources.

From a methodological perspective, our results lend credibility to the dictator game as a reliable measure of 
real-world generosity43,44, because our dictator-game findings are consistent with CN’s field data. Thus, this work 
adds to a growing discussion in the literature regarding the validity of lab findings45,46. The present research is 
also unique with respect to the longitudinal nature of our data, which, as noted in a recent call for the integration 
of such data47, is largely absent from behavioral research, and particularly rare in the context of major crises22.

Although both datasets show that the presence of local COVID-19 threat is associated with increased gener-
osity, our observational data does not necessarily lend itself to causal claims. With that in mind, we believe it is 
reasonable to infer that the presence of threat would influence generosity12,14–16,18–24; it is improbable, however, 
that the increase in generosity would trigger an increase in local COVID-19 threat. While we cannot rule out the 
possibility that there could be another variable that influences both factors to produce the observed correlation, 
our analyses and contemplation do not point to any likely candidates. However, it is possible that the presence 
of COVID-19 threat influences other variables (e.g., local lockdowns, media attention, etc.), which in turn lead 
to an increase in generosity. Nonetheless, we cautiously conclude that the presence of local COVID-19 threat 
led, either directly or indirectly, to an increase in generosity.

We are unable to discern what mechanism underlies the observed increase in generosity. Individuals may 
have been motivated to give more when experiencing threat as a result of increased feelings of sympathy48, a 
desire to regain a sense of agency and self-efficacy49,50, mortality salience51,52, or simply to experience positive 
emotions (e.g., warm glow53,54) during a stressful period. It is also possible our findings reflect self-interested 
behavior if people increased their donations to benefit themselves, thinking that doing so would help to mitigate 
the negative effects of COVID-19 in general. However, it is unlikely that this motive explains the dictator game 
findings, where giving benefits a randomly chosen anonymous individual. Based on our CN data, it also seems 
likely individuals donated to honor those who passed away during the pandemic or were otherwise affected (e.g., 
sick, lost a loved one, etc.). Indeed, a closer look at the CN data shows that the proportion of donations made “in 
memory of ” someone was significantly greater in 2020 than every prior year, although this motivation is likely 
less salient in our longitudinal dictator-game findings.

Since our CN data represents individuals with financial means to give, we cannot rule out the possibility 
that our findings apply to a subset of the population. However, we found similar results using the dictator-game 
data, which likely represents a less affluent demographic55, and an analysis comparing changes in giving on CN 
by county-level median household income also found no significant differences.

While our work focuses on the early period of the COVID-19 pandemic, additional research is needed to 
understand the dynamics of the relationship between threat and generosity in the longer term, as well as once 
the crisis has ended (e.g., see7 for a dictator-game study before and after Cyclone Pam in 2015).

Finally, while our results show an increase in financial generosity under COVID-19 threat, it is possible that 
the pandemic also resulted in selfish behavior unobserved in our data (e.g., hoarding resources). Future research 
can investigate when, why, and for whom these divergent reactions may occur.

This work adds to our understanding of human behavior during times of crisis. Amidst the uncertainty, fear, 
and tragedy of the pandemic, we find a silver lining: people became more financially generous toward others in 
the presence of COVID-19 threat.

Materials and methods
Human subject protections.  The longitudinal dictator game received ethical approval from the UC San 
Diego Institutional Review Board (Project #191273XX) and was carried out in accordance with the guidelines 
and regulations for a human research study. Informed consent was obtained for all participants. No personal 
identifying information was collected to ensure participants’ privacy.

COVID‑19 threat.  To capture COVID-19 threat, we used the Center for Systems Science and Engineering 
at Johns Hopkins University (https://​github.​com/​CSSEG​ISand​Data)56 time-series data of daily new deaths at 
the county level, which also includes U.S. Census Bureau population data by county. Our measure represented 
a seven-day lagged moving average of daily new deaths per million, which we binned into four categories based 
on population-weighted quantiles, taken over the entire timespan of the COVID-19 data in 2020: no deaths (0), 
bottom third (1), middle third (2), and top third (3). Consistent with prior work57, we used deaths rather than 
confirmed cases for the threat measure, because it is more consistent over time, as changes in confirmed cases 
may capture changes in testing availability, particularly at the beginning of the pandemic58,59.

To merge participant data from the dictator game and donor data from CN with our COVID-19 threat meas-
ure, we mapped participants’ zip codes to the corresponding county using the U.S. Department of Housing and 
Urban Development (https://​www.​hudus​er.​gov/​portal/​datas​ets/​usps_​cross​walk.​html) data60.

County-level median household income data was obtained from the U.S. Department of Agriculture’s Eco-
nomic Research Service (https://​www.​ers.​usda.​gov/​data-​produ​cts/​county-​level-​data-​sets/)61.

https://github.com/CSSEGISandData
https://www.huduser.gov/portal/datasets/usps_crosswalk.html
https://www.ers.usda.gov/data-products/county-level-data-sets/
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Charity Navigator.  To measure changes in generosity over time, we analyzed a dataset of donations made 
through CN. For each donation, the data specified the following: date, donation amount, charity name, a unique 
donor identifier (anonymized email address), and donor zip code. After excluding incomplete observations 
(0.9%; see SI Appendix, Text S1), we were left with 696,942 donations.

Dictator game.  We recruited a representative panel of U.S. residents (see SI Appendix, Text S2) on Amazon’s 
Mechanical Turk platform to respond to monthly survey waves from March to August 2020. The sample con-
sisted of 1003 unique participants. The first wave included 998 participants, ranging between 605 and 755 there-
after (5 participants did not respond to the dictator game in the first wave, but did so on subsequent waves; for 
attrition details, see SI Appendix, Table S1). After excluding incomplete observations due to missing county 
information (0.01%), we were left with 4272 observations.

Participants played the dictator game31,62 on all six survey waves and were always assigned to the dictator 
role. Participants allocated an amount between $0 and $10 to a randomly selected participant. To incentivize 
responses, we informed participants that, in each wave, one randomly selected participant would receive a $10 
bonus, which would be split between them and another randomly selected participant according to their deci-
sion. Our survey also included demographic questions capturing age, gender, and political party affiliation.

Regression models.  For our primary analysis, we examined the relationship between COVID-19 threat 
and giving using multiple regression.

Charity Navigator.  In our county-level specification, we aggregated the data to the month-year level by county 
and estimated the following model:

where ycmy is the sum of the amount donated over all individuals in county c in month m in year y, αc are county-
level fixed effects, and αmy are month-year fixed effects. threatcmy is the average threat level in county c in month 
m in year y, where s indexes the threat level and coefficients βs measure the effect of COVID-19 threat on giving, 
relative to no threat. We log-transformed the amount donated because it was right-skewed. To test whether the 
effect of threat varied by median household income, we ran a similar specification, including interaction terms 
for median household income and threatcmy . Standard errors were clustered by state and the regression was 
weighted by county population.

In our individual-level specification, we exploited within-person variation in giving over time, estimating 
the following model:

where yid is the amount donated by individual i on date d, αi are individual-level fixed effects, and αd are date fixed 
effects. threatcid is the threat level in county c of individual i on date d. To estimate the effect of COVID-19 threat 
on donations for each category of charities, we ran a similar specification, including charity-category dummy 
variables and interaction terms for threatcid and each charity category. Standard errors for both regressions were 
clustered by individual and state.

Dictator game.  For the dictator-game analysis, we used a similar approach and estimated the following model:

where yiw is the amount given by individual i on survey wave w, αi are individual-level fixed effects, and αw are 
survey-wave fixed effects. threatciw is the threat level in county c of individual i on wave w, where s indexes the 
threat level and coefficients βs measure the effect of COVID-19 threat on giving, relative to no threat. Standard 
errors were clustered by individual and state.

See SI Appendix, Text S3 for additional methodological information.

Data availability
Our materials, anonymized behavioral data, and additional analyses, including robustness checks, are available 
on OSF (https://​osf.​io/​2rykb/).

Received: 17 October 2021; Accepted: 8 March 2022

References
	 1.	 Dawkins, R. The Selfish Gene (Oxford University Press, 1976).
	 2.	 Rachlin, H. Altruism and selfishness. Behav. Brain Sci. 25, 239–250. https://​doi.​org/​10.​1017/​S0140​525X0​20000​55 (2002) (discus-

sion 251).
	 3.	 Erikson, K. T. Loss of communality at Buffalo Creek. Am. J. Psychiatry 133, 302–305. https://​doi.​org/​10.​1176/​ajp.​133.3.​302 (1976).

log (ycmy) =

3
∑

s=1

(

βs1threatcmy=s

)

+ αc + αmy + εcmy ,

log (yid) =

3
∑

s=1

(

βs1threatcid=s

)

+ αi + αd + εid ,

yiw =

3
∑

s=1

(

βs1threatciw=s

)

+ αi + αw + εiw ,

https://osf.io/2rykb/
https://doi.org/10.1017/S0140525X02000055
https://doi.org/10.1176/ajp.133.3.302


7

Vol.:(0123456789)

Scientific Reports |         (2022) 12:4886  | https://doi.org/10.1038/s41598-022-08748-2

www.nature.com/scientificreports/

	 4.	 Slovic, P. & Weber, E. U. Perception of risk posed by extreme events. In Regulation of Toxic Substances and Hazardous Waste 2nd 
edn (eds Applegate, J. S. et al.) (Foundation Press, 2013).

	 5.	 Rodrigues, S. M., LeDoux, J. E. & Sapolsky, R. M. The influence of stress hormones on fear circuitry. Annu. Rev. Neurosci. 32, 
289–313. https://​doi.​org/​10.​1146/​annur​ev.​neuro.​051508.​135620 (2009).

	 6.	 Poulin, M. J., Holman, E. A. & Buffone, A. The neurogenetics of nice: Receptor genes for oxytocin and vasopressin interact with 
threat to predict prosocial behavior. Psychol. Sci. 23, 446–452. https://​doi.​org/​10.​1177/​09567​97611​428471 (2012).

	 7.	 Vardy, T. & Atkinson, Q. D. Property damage and exposure to other people in distress differentially predict prosocial behavior 
after a natural disaster. Psychol. Sci. 30, 563–575. https://​doi.​org/​10.​1177/​09567​97619​826972 (2019).

	 8.	 Garbe, L., Rau, R. & Toppe, T. Influence of perceived threat of Covid-19 and HEXACO personality traits on toilet paper stockpil-
ing. PLoS ONE 15, e0234232. https://​doi.​org/​10.​1371/​journ​al.​pone.​02342​32 (2020).

	 9.	 U.S. Attorney Urges Public to Report Potential Hoarding of Supplies Needed to Fight COVID-19. https://​www.​justi​ce.​gov/​usao-​mt/​
pr/​us-​attor​ney-​urges-​public-​report-​poten​tial-​hoard​ing-​suppl​ies-​needed-​fight-​covid-​19 (2020).

	10.	 Westbrook, A. In The New York Times (2020).
	11.	 McNeil, D. G., Jr. In The New York Times (2020).
	12.	 Gilligan, M. J., Pasquale, B. J. & Samii, C. Civil war and social cohesion: Lab-in-the-field evidence from Nepal. Am. J. Polit. Sci. 58, 

604–619. https://​doi.​org/​10.​1111/​ajps.​12067 (2014).
	13.	 Fritz, C. E. Disaster (Institute for Defense Analyses, Weapons Systems Evaluation Division, 1961).
	14.	 Bowles, S., Gintis, H. The Origins of Human Cooperation. The Genetic and Cultural Evolution of Cooperation, (ed. P. Hammer-

stein) (MIT Press, Cambridge MA, 2003).
	15.	 Gneezy, A. & Fessler, D. M. T. Conflict, sticks and carrots: War increases prosocial punishments and rewards. Proc. R. Soc. B Biol. 

Sci. 279, 219–223. https://​doi.​org/​10.​1098/​rspb.​2011.​0805 (2012).
	16.	 Bauer, M. et al. Can war foster cooperation?. J. Econ. Perspect. 30, 249–274. https://​doi.​org/​10.​1257/​jep.​30.3.​249 (2016).
	17.	 Turkel, G. Sudden solidarity and the rush to normalization: Toward an alternative approach. Sociol. Focus 35, 73–79. https://​doi.​

org/​10.​1080/​00380​237.​2002.​10571​221 (2002).
	18.	 Zaki, J. Catastrophe compassion: Understanding and extending prosociality under crisis. Trends Cogn. Sci. 24, 587–589. https://​

doi.​org/​10.​1016/j.​tics.​2020.​05.​006 (2020).
	19.	 Glynn, S. A. et al. Effect of a national disaster on blood supply and safety: The September 11 experience. JAMA 289, 2246–2253. 

https://​doi.​org/​10.​1001/​jama.​289.​17.​2246 (2003).
	20.	 von Dawans, B., Fischbacher, U., Kirschbaum, C., Fehr, E. & Heinrichs, M. The social dimension of stress reactivity: Acute stress 

increases prosocial behavior in humans. Psychol. Sci. 23, 651–660. https://​doi.​org/​10.​1177/​09567​97611​431576 (2012).
	21.	 Dovidio, J. F. & Morris, W. N. Effects of stress and commonality of fate on helping behavior. J. Pers. Soc. Psychol. 31, 145–149. 

https://​doi.​org/​10.​1037/​h0076​236 (1975).
	22.	 Testard, C. et al. Rhesus macaques build new social connections after a natural disaster. Curr. Biol. https://​doi.​org/​10.​1016/j.​cub.​

2021.​03.​029 (2021).
	23.	 D. Mesch et al., COVID-19, Generosity, and Gender: How Giving Changed During the Early Months of a Global Pandemic. (2020).
	24.	 Adamczyk, A. Americans are Generous in Their Charitable Giving During Covid-19, But How They Donate Changed. https://​www.​

cnbc.​com/​2020/​09/​15/​how-​indiv​iduals-​in-​the-​us-​helped-​their-​neigh​bors-​throu​gh-​covid-​19.​html (2020).
	25.	 Roux, C., Goldsmith, K. & Bonezzi, A. On the psychology of scarcity: When reminders of resource scarcity promote selfish (and 

generous) behavior. J. Consum. Res. 42, 615–631. https://​doi.​org/​10.​1093/​jcr/​ucv048 (2015).
	26.	 Nurmi, J., Räsänen, P. & Oksanen, A. The norm of solidarity: Experiencing negative aspects of community life after a school shoot-

ing tragedy. J. Soc. Work 12, 300–319. https://​doi.​org/​10.​1177/​14680​17310​386426 (2012).
	27.	 Charness, G. & Gneezy, U. What’s in a name? Anonymity and social distance in dictator and ultimatum games. J. Econ. Behav. 

Organ. 68, 29–35. https://​doi.​org/​10.​1016/j.​jebo.​2008.​03.​001 (2008).
	28.	 Kahneman, D., Knetsch, J. L. & Thaler, R. Fairness as a constraint on profit seeking: Entitlements in the market. The American 

economic review, 728–741 (1986).
	29.	 Henrich, J. P. et al. Foundations of Human Sociality: Economic Experiments and Ethnographic Evidence from Fifteen Small-Scale 

Societies (Oxford University Press, 2004).
	30.	 List, J. A. On the interpretation of giving in dictator games. J. Polit. Econ. 115, 482–493. https://​doi.​org/​10.​1086/​519249 (2007).
	31.	 Engel, C. Dictator games: A meta study. Exp. Econ. 14, 583–610. https://​doi.​org/​10.​1007/​s10683-​011-​9283-7 (2011).
	32.	 Arechar, A. A. & Rand, D. Learning to be selfish? A large-scale longitudinal analysis of Dictator games played on Amazon Mechani-

cal Turk. J. Econ. Psychol. 90, 102490. https://​doi.​org/​10.​1016/j.​joep.​2022.​102490 (2022).
	33.	 Calvillo, D. P., Ross, B. J., Garcia, R. J., Smelter, T. J. & Rutchick, A. M. Political ideology predicts perceptions of the threat of covid-

19 (and susceptibility to fake news about it). Soc. Psychol. Personal. Sci. 11, 1119–1128. https://​doi.​org/​10.​1177/​19485​50620​940539 
(2020).

	34.	 Fridman, A., Gershon, R. & Gneezy, A. COVID-19 and vaccine hesitancy: A longitudinal study. PLoS ONE 16, e0250123. https://​
doi.​org/​10.​1371/​journ​al.​pone.​02501​23 (2021).

	35.	 van Holm, E., Monaghan, J., Shahar, D. C., Messina, J. & Surprenant, C. The impact of political ideology on concern and behavior 
during COVID-19. SSRN Electron. J. https://​doi.​org/​10.​2139/​ssrn.​35732​24 (2020).

	36.	 Hsee, C. K. & Rottenstreich, Y. Music, pandas, and muggers: On the affective psychology of value. J. Exp. Psychol. Gen. 133, 23. 
https://​doi.​org/​10.​1037/​0096-​3445.​133.1.​23 (2004).

	37.	 Urminsky, O. & Kivetz, R. Scope insensitivity and the “mere token” effect. J. Mark. Res. 48, 282–295. https://​doi.​org/​10.​1509/​jmkr.​
48.2.​282 (2011).

	38.	 Weber, E. U. & Johnson, E. J. Mindful judgment and decision making. Annu. Rev. Psychol. 60, 53–85. https://​doi.​org/​10.​1146/​annur​
ev.​psych.​60.​110707.​163633 (2009).

	39.	 Beer, J. How Much Will Charitable Giving Decline? A New Survey Provides Us with a Starting Point. https://​www.​phila​nthro​pydai​
ly.​com/​how-​much-​will-​chari​table-​giving-​decli​ne/ (2020).

	40.	 Jones, J. M. U.S. Personal Finances: Future More Concerning Than Present. https://​news.​gallup.​com/​poll/​308936/​perso​nal-​finan​
ces-​future-​conce​rning-​prese​nt.​aspx (2020).

	41.	 Sharma, E., Mazar, N., Alter, A. L. & Ariely, D. Financial deprivation selectively shifts moral standards and compromises moral 
decisions. Organ. Behav. Hum. Decis. Process. 123, 90–100. https://​doi.​org/​10.​1016/j.​obhdp.​2013.​09.​001 (2014).

	42.	 Prediger, S., Vollan, B. & Herrmann, B. Resource scarcity and antisocial behavior. J. Public Econ. 119, 1–9. https://​doi.​org/​10.​1016/j.​
jpube​co.​2014.​07.​007 (2014).

	43.	 Gneezy, U. & Imas, A. Handbook of Economic Field Experiments Vol. 1, 439–464 (Elsevier, 2017).
	44.	 Levitt, S. D. & List, J. A. What do laboratory experiments measuring social preferences reveal about the real world?. J. Econ. Perspect. 

21, 153–174. https://​doi.​org/​10.​1257/​jep.​21.2.​153 (2007).
	45.	 Charness, G., Gneezy, U. & Kuhn, M. A. Experimental methods: Extra-laboratory experiments-extending the reach of experimental 

economics. J. Econ. Behav. Organ. 91, 93–100. https://​doi.​org/​10.​1016/j.​jebo.​2013.​04.​002 (2013).
	46.	 Kessler, Judd B., & Lise Vesterlund. The External Validity of Laboratory Experiments: The Misleading Emphasis on Quantitative 

Effects. In Handbook of Experimental Economic Methodology, (eds. Guillaume, R. Fréchette & Schotter, A.) https://​doi.​org/​10.​
1093/​acprof:​oso/​97801​95328​325.​003.​0020. (Cambridge, UK, Oxford University Press, 2015)

https://doi.org/10.1146/annurev.neuro.051508.135620
https://doi.org/10.1177/0956797611428471
https://doi.org/10.1177/0956797619826972
https://doi.org/10.1371/journal.pone.0234232
https://www.justice.gov/usao-mt/pr/us-attorney-urges-public-report-potential-hoarding-supplies-needed-fight-covid-19
https://www.justice.gov/usao-mt/pr/us-attorney-urges-public-report-potential-hoarding-supplies-needed-fight-covid-19
https://doi.org/10.1111/ajps.12067
https://doi.org/10.1098/rspb.2011.0805
https://doi.org/10.1257/jep.30.3.249
https://doi.org/10.1080/00380237.2002.10571221
https://doi.org/10.1080/00380237.2002.10571221
https://doi.org/10.1016/j.tics.2020.05.006
https://doi.org/10.1016/j.tics.2020.05.006
https://doi.org/10.1001/jama.289.17.2246
https://doi.org/10.1177/0956797611431576
https://doi.org/10.1037/h0076236
https://doi.org/10.1016/j.cub.2021.03.029
https://doi.org/10.1016/j.cub.2021.03.029
https://www.cnbc.com/2020/09/15/how-individuals-in-the-us-helped-their-neighbors-through-covid-19.html
https://www.cnbc.com/2020/09/15/how-individuals-in-the-us-helped-their-neighbors-through-covid-19.html
https://doi.org/10.1093/jcr/ucv048
https://doi.org/10.1177/1468017310386426
https://doi.org/10.1016/j.jebo.2008.03.001
https://doi.org/10.1086/519249
https://doi.org/10.1007/s10683-011-9283-7
https://doi.org/10.1016/j.joep.2022.102490
https://doi.org/10.1177/1948550620940539
https://doi.org/10.1371/journal.pone.0250123
https://doi.org/10.1371/journal.pone.0250123
https://doi.org/10.2139/ssrn.3573224
https://doi.org/10.1037/0096-3445.133.1.23
https://doi.org/10.1509/jmkr.48.2.282
https://doi.org/10.1509/jmkr.48.2.282
https://doi.org/10.1146/annurev.psych.60.110707.163633
https://doi.org/10.1146/annurev.psych.60.110707.163633
https://www.philanthropydaily.com/how-much-will-charitable-giving-decline/
https://www.philanthropydaily.com/how-much-will-charitable-giving-decline/
https://news.gallup.com/poll/308936/personal-finances-future-concerning-present.aspx
https://news.gallup.com/poll/308936/personal-finances-future-concerning-present.aspx
https://doi.org/10.1016/j.obhdp.2013.09.001
https://doi.org/10.1016/j.jpubeco.2014.07.007
https://doi.org/10.1016/j.jpubeco.2014.07.007
https://doi.org/10.1257/jep.21.2.153
https://doi.org/10.1016/j.jebo.2013.04.002
https://doi.org/10.1093/acprof:oso/9780195328325.003.0020
https://doi.org/10.1093/acprof:oso/9780195328325.003.0020


8

Vol:.(1234567890)

Scientific Reports |         (2022) 12:4886  | https://doi.org/10.1038/s41598-022-08748-2

www.nature.com/scientificreports/

	47.	 Chintagunta, P. & Labroo, A. A. It’s about time: A call for more longitudinal consumer research insights. J. Assoc. Consum. Res. 5, 
240–247. https://​doi.​org/​10.​1086/​709858 (2020).

	48.	 Loewenstein, G. & Small, D. A. The scarecrow and the tin man: The vicissitudes of human sympathy and caring. Rev. Gen. Psychol. 
11, 112–126. https://​doi.​org/​10.​1037/​1089-​2680.​11.2.​112 (2007).

	49.	 Gneezy, U., Keenan, E. A. & Gneezy, A. Avoiding overhead aversion in charity. Science 346, 632–635. https://​doi.​org/​10.​1126/​scien​
ce.​12539​32 (2014).

	50.	 Cryder, C. E., Loewenstein, G. & Seltman, H. Goal gradient in helping behavior. J. Exp. Soc. Psychol. 49, 1078–1083. https://​doi.​
org/​10.​1016/j.​jesp.​2013.​07.​003 (2013).

	51.	 Jonas, E., Schimel, J., Greenberg, J. & Pyszczynski, T. The Scrooge effect: Evidence that mortality salience increases prosocial 
attitudes and behavior. Pers. Soc. Psychol. Bull. 28, 1342–1353. https://​doi.​org/​10.​1177/​01461​67022​36834 (2002).

	52.	 Dunn, L., White, K. & Dahl, D. W. A little piece of me: When mortality reminders lead to giving to others. J. Consum. Res. 47, 
431–453. https://​doi.​org/​10.​1093/​jcr/​ucaa0​20 (2020).

	53.	 Andreoni, J. Impure altruism and donations to public goods: A theory of warm-glow giving. Econ. J. 100, 464–477. https://​doi.​
org/​10.​2307/​22341​33 (1990).

	54.	 Park, S. Q. et al. A neural link between generosity and happiness. Nat. Commun. 8, 1–10. https://​doi.​org/​10.​1038/​ncomm​s15964 
(2017).

	55.	 Goodman, J. K., Cryder, C. E. & Cheema, A. Data collection in a flat world: The strengths and weaknesses of Mechanical Turk 
samples. J. Behav. Decis. Mak. 26, 213–224. https://​doi.​org/​10.​1002/​bdm.​1753 (2013).

	56.	 Dong, E., Du, H. & Gardner, L. An interactive web-based dashboard to track COVID-19 in real time. Lancet Infect. Dis. 20, 533–534. 
https://​doi.​org/​10.​1016/​S1473-​3099(20)​30120-1 (2020).

	57.	 Pagliaro, S. et al. Trust predicts COVID-19 prescribed and discretionary behavioral intentions in 23 countries. PLoS ONE 16, 
e0248334. https://​doi.​org/​10.​1371/​journ​al.​pone.​02483​34 (2021).

	58.	 Wu, S. L. et al. Substantial underestimation of SARS-CoV-2 infection in the United States. Nat. Commun. 11, 4507. https://​doi.​
org/​10.​1038/​s41467-​020-​18272-4 (2020).

	59.	 Cumulative Cases, https://​coron​avirus.​jhu.​edu/​data/​cumul​ative-​cases.
	60.	 HUD USPS ZIP Code Crosswalk Files|HUD USER.
	61.	 USDA ERS—County-Level Data Sets. https://​www.​ers.​usda.​gov/​data-​produ​cts/​county-​level-​data-​sets/ (2021).
	62.	 Forsythe, R., Horowitz, J. L., Savin, N. E. & Sefton, M. Fairness in simple bargaining experiments. Games Econ. Behav. 6, 347–369. 

https://​doi.​org/​10.​1006/​game.​1994.​1021 (1994).

Acknowledgements
We thank UC San Diego Global Health Initiative (GHI) for providing funding, and Charity Navigator for shar-
ing their anonymized data with us. We also thank Kristen Duke, Uri Gneezy, Minah Jung, Elizabeth Keenan, 
Katherine Milkman, Leif Nelson, Sally Sadoff, Marta Serra-Garcia, and Kenneth Wilbur for their insightful 
feedback on this work.

Author contributions
A.F., A.G., and R.G. designed research; A.F., A.G., and R.G. performed research; A.F. analyzed data; and A.F., 
A.G., and R.G. wrote the paper.

Funding
This material is based upon work supported by UC San Diego Global Health Initiative (GHI) under the Grant 
No. 1001288.

Competing interests 
The authors declare no competing interests.

Additional information
Supplementary Information The online version contains supplementary material available at https://​doi.​org/​
10.​1038/​s41598-​022-​08748-2.

Correspondence and requests for materials should be addressed to A.F.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access   This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

© The Author(s) 2022

https://doi.org/10.1086/709858
https://doi.org/10.1037/1089-2680.11.2.112
https://doi.org/10.1126/science.1253932
https://doi.org/10.1126/science.1253932
https://doi.org/10.1016/j.jesp.2013.07.003
https://doi.org/10.1016/j.jesp.2013.07.003
https://doi.org/10.1177/014616702236834
https://doi.org/10.1093/jcr/ucaa020
https://doi.org/10.2307/2234133
https://doi.org/10.2307/2234133
https://doi.org/10.1038/ncomms15964
https://doi.org/10.1002/bdm.1753
https://doi.org/10.1016/S1473-3099(20)30120-1
https://doi.org/10.1371/journal.pone.0248334
https://doi.org/10.1038/s41467-020-18272-4
https://doi.org/10.1038/s41467-020-18272-4
https://coronavirus.jhu.edu/data/cumulative-cases
https://www.ers.usda.gov/data-products/county-level-data-sets/
https://doi.org/10.1006/game.1994.1021
https://doi.org/10.1038/s41598-022-08748-2
https://doi.org/10.1038/s41598-022-08748-2
www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Increased generosity under COVID-19 threat
	Results
	Charity Navigator. 
	Dictator game. 

	Discussion
	Materials and methods
	Human subject protections. 
	COVID-19 threat. 
	Charity Navigator. 
	Dictator game. 

	Regression models. 
	Charity Navigator. 
	Dictator game. 


	References
	Acknowledgements




